, IV e análise elementar. A estrutura molecular de 4, resolvida por um estudo de difração de raios X, exibe geometria quadrática plana ligeiramente distorcida e distâncias de ligação C=C e Pt-P pequenas, o que foi interpretado em termos de uma interação π entre a ligação dupla e a ligação metal-ligante, de acordo com dados descritos na literatura.
Introduction
Pt(II) complexes containing both phosphine and sulfur ligands are described in the literature as presenting luminescent properties. 1 However, those containing both a monodentate phosphine and a thiolate ligands are described as being unstable, as they undergo polymerization. 2, 3 The most stable ones are those that possess two monodentate phosphines and a bidentate thiolate, or both bidentate thiolate and phosphine ligands. 2 We have been interested in platinun monometallic and heterobimetallic complexes contaning thiolate ligands, and have recently obtained the complexes shown in Figure 1 . 4 Pt (IV) complexes related to 1 and 2 were reported to undergo reductive elimination of SnClR 3 to originate the corresponding Pt(II) compounds. 3, 5 If 1 and 2 presented the same type of behavior, they would be usefull starting materials for the type of complex we were planning to prepare, especially from complex 1, upon reaction with dppen (dppen = Ph 2 PCH=CHPPh 2 ), as represented (Scheme1). We therefore set up to prepare a Pt(II) complex containing a bidentate phosphine and monodentate thiolate ligands in order to verify if such a compound would exhibit luminescent properties and if it would be stable. In this study we wish to report the synthesis, characterization by spectroscopic methods and the molecular structure of complex 4 determined by an X-ray diffraction study. We also report TGA studies, performed on 1, 2 and 3, in order to determine if 1 and 2 would undergo reductive elimination of SnClPh 3 and if the three compounds would loose the cod ligand.
Experimental

General considerations
All operations were carried out under pure N 2 , using Schlenk and vacuum techniques. N 2 was predried over an in line columm consisting of molecular sieves, calcium chloride and calcium sulfate. Hexane and toluene were distilled from sodium/benzophenone. Acetone was distilled over barium oxide. All solvents were used immediately following distillation or stored under nitrogen over the appropriate molecular sieves. [Pt(SPh) 2 
Crystallographic structure determination of [Pt(SPh) 2 -(dppen)] (4)
The structure of complex 4 was solved at the Crystal & Molecular Structure Laboratory, Center for Chemical Characterization and Analysis at Texas A&M University. Crystallographic data is listed in Table 1 . A yellow crystal of 4 was mounted on a glass fiber with epoxy cement at room temperature. Preliminary examination and data collection were performed on a Siemens R3M X-ray diffractometer. Cell parameters were calculated from the least-squares fitting of the setting angles for 25 reflections with 2θ > 2.18. Lorentz and polarization corrections were applied to 5741 reflections. A total of 5484 unique reflections were used in further calculations. The structure was solved by direct methods using SHELXS-97. 7 All esd (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The F, with F set to zero for negative F 2 . The threshold expression of F 2 >2σ( F 2 ) is used only for calculating Rfactors (gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on all data will be even larger.
Results and Discussion
TG analyses in air (Figure 2 ) of complexes 1, 2 and 3 indeed indicated that the former two could reductively eliminate SnClPh 3 and that all three could also eliminate the cod ligand ( Table 2) .
The thermal stability of the complexes decreases in the follwoing order: 3> 2> 1. For complexes 2 and 3 the cell esd are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parametrs are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds was used for estimating esds involving l.s. planes. A total of 4149 reflections were used for refinement. The structure was refined using SHELXL-97. 7 The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on In the second stage elimination of the thiophenolate unit SPh 2 was observed. X-ray powder diffractograms of the final residues, of all the complexes heated at 750 °C, showed that Pt metal is formed as the final product of the thermolysis, together with an amorphos material, Figure 3 .
Synthesis and characterization of 4
Complex 4 was first obtained from the reaction of 3 and dppen in toluene, in 80% yield. Reaction in dichloromethane resulted in poor yield. When 1 was used as the starting material, 4 was obtained in only 30% yield, Scheme 2.
Yellow complex 4 is air stable and soluble in commom organic solvents. In the 1 H NMR spectrum the olefin hydrogens were observed as doublets at δ 6.69 and 6.68. In the 31 P NMR spectrum the dppen phosphorus appeared as a singlet at δ 53.63 together with the Pt satellites. The 1 J (Pt,P) value of 3576 Hz is very close to those reported for related complexes containing the dppen ligand described in the literature. 
Solid-state structural data
Good quality crystals of complex 4 were obtained from an acetone solution that was left at room temperature for a few days. A single crystal X-ray diffraction study of 4 established its structure. An ORTEP view of the molecular structure and the adopted numbering scheme are shown in Figure 4 . Table 1 gives details of the crystal structure determination. Selected bond angles and distances are listed in Table 3 . The structure shows a monomeric neutral complex in which the Pt(II) center has a slightly distorted square-planar geometry, as a consequence of the chelate five-ring constraining the P(1)-Pt-P(2) angle to 86.49(4)°.
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Scheme 2. 9, 12, 13 The dppen C=C bond distance in 4 is 1.309(10) Å, shorter than an ideal aliphatic double bond lenght of 1.377(7) Å. In the related complex cis-[PtCl 2 (dppen)] 8 complex the C=C bond distance was found to be 1.315(5) Å. Diphosphine complexes that exhibit short C=C and Pt-P bond lengths, such as the above mentioned, are described as presenting a π bonding interation between the double bond and the metal-ligand bond. 8, 14, 15 In some cases this leads to completely planar structures, although in other cases deviation from the coplanarity is observed, due to crystal packing effect as found in the two crystal modifications of cis-[PtCl 2 (dppen)]. 8, 15 In one of them the square-planar coordination of the platinum atom is slighttly distorted 8 and in the other one it is completely planar. 13 In spite of the change from complete to partial coplanarity in these two crystalline forms, the π bond interaction is maintained. The data obtained for complex 4 can be interpreted similarly to the former case.
Conclusions
The results obtained from the TG analyses of complexes 1 and 3 indicated that the cod ligand and SnClPh 3 in the former complex, could be substituted under relatively easy conditions. Complex 4 was therefore obtained from both 1 and 3, although the yield of the reaction of complex 3, as the starting material, was much higher, 88%. Complex 4, with a bidentate phosphine and a monodentate thiolate ligand, is quite stable, similarly to other complexes that possess either monodentate phosphines and a bidentate thiolate ligand or bidentate phosphine and thiolate ligands.
2 A π-bond interaction between the double bond and the metal-ligand bond is responsible for the short C=C and Pt-P bond distances. 8, 14, 15 Contrarily to our expectation, attempts to obtain excitation spectra of 4, both in the solid state and in solution were not successfull. The spectra were not well-resolved, showed low emission and were very dificult to interpret.
